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Abstract 


= 


The antiretroviral agents used in paediatric patients are: zidovudine, lamivudine, stavudine, and tenofovir disoproxil. The 
dosing of zidovudine, lamivudine, stavudine, and tenofovir disoproxil has been reviewed. The pharmacokinetics of 
zidovudine have been studied in children and the mean elimination half-life is 3.27 hours. Zidovudine treats pregnant 
women affected by HIV and prevents the transmission of HIV from the mother to the infant. The pharmacokinetics of 
lamivudine have been studied in infants and children and the elimination half-life ranges from 3.8 to 6.2 hours being longer 
in infants than in children. Lamivudine treats women infected by the hepatitis B virus and prevents the transmission of 
hepatitis B virus from the mother to the infant. The pharmacokinetics of stavudine have been studied in infants aged | and 
6 weeks and the mean elimination half-life is 135 and 91.6 min being longer in younger than older infants. The 
pharmacokinetics of tenofovir disoproxil fumarate have been studied in infants and the median elimination half-life is 16.9 
hours. Tenofovir disoproxil fumarate treats pregnant women infected by hepatitis B virus and prevents the transmission of 
hepatitis B virus from the mother to the infant. The aim of this study is to review the dosing of zidovudine, lamivudine, 
stavudine, and tenofovir disoproxil, the pharmacokinetics of zidovudine, lamivudine, stavudine, and tenofovir disoproxil 
fumarate, the transfer across the human placenta of zidovudine, lamivudine, and tenofovir, and the migration into the breast- 
milk of zidovudine, lamivudine, stavudine, and tenofovir disoproxil fumarate. 

Keywords: Breast milk; Efficacy-Safety; Lamivudine; Pharmacokinetics; Placenta; Stavudine; Tenofovir-Disoproxil; 


Treatments; Zidovudine 


Introduction 
The antiretroviral agents used in paediatric patients are: 
zidovudine, lamivudine, stavudine, and tenofovir disoproxil. 
Mechanism of action of antiretroviral agents 

Intracellular zidovudine is phosphorylated to zidovudine 5’- 
zidovudine. 


thriphosphate Zidovudine-triphosphate 


terminates the elongation of proviral DNA because it is 
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incorporated by reverse transcriptase into nascent DNA but 
lacks a 3’-hydroxyl group. The monophosphate competitively 
inhibits cellular thymidylate kinase, and this may reduce the 
amount of intracellular thymidine triphosphate formed. 
Zidovudine-triphosphate only weakly inhibits cellular DNA 
polymerase o but is a more potent inhibitor of mitochondrial 


polymerase y. Because the conversion of zidovudine-mono 
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phosphate to diphosphate is inefficient, high concentrations 
of the monophosphate accumulate inside cells and may serve 
as a precursor depot for formation of triphosphate. As a 
consequence, there is little correlation between extracellular 
concentrations of parent drug and intracellular concentrations 
of triphosphate, and higher plasma concentrations of 
zidovudine do not increase intracellular triphosphate 
concentrations proportionately. Lamivudine enter cells by 
passive diffusion and is sequentially phosphorylated to 
lamivudine 5’-triphosphate, which is the active metabolite. 
Lamivudine has low affinity for human DNA polymerases, 
explaining its low toxicity to the host. High-level resistance 
to lamivudine occurs with single-amino-acid substitution, 
M184V orM181I. These mutations can reduce in-vitro 
sensitivity to lamivudine as much as 1000-fold. The MI84V 
mutation restores zidovudine susceptibility in zidovudine- 
resistant HIV harbouring the K65R mutation. This effect may 
contribute to the sustained virological benefits of zidovudine 
and lamivudine combination therapy. Intracellular stavudine 
is sequentially phosphorylated to form stavudine 5’- 
triphosphate. Like zidovudine, stavudine is most potent in 
activated cells, probably because thymidine kinase, which 
produces the monophosphate, is an S-phase-specific enzyme. 
Stavudine resistance is seen most frequently with mutations 


at reverse transcriptase codons 41, 44, 67, 70, 210, 215, and 


have been reported following prolonged therapy. Tenofovir 


disoproxil is hydrolysed rapidly to tenofovir, which is 
phosphorylated by cellular kinases to its active metabolite, 
tenofovir diphosphate, which is actually a triphosphate. The 
parent drug is a monophosphate. The disposition of oral 
tenofovir alafenamide is similar, but it circulates largely as 
the uncleaved prodrug, which is taken up into cells and then 
converted to the parent nucleotide; as a consequence, 
circulating concentrations of tenofovir, which may contribute 
to renal toxicity, are much lower than produced by the 
disoproxil fumarate prodrug. Tenofovir diphosphate is a 
competitive of viral reverse transcriptases and is incorporated 
into HIV DNA to cause chain termination because it has an 
incomplete ribose ring. Although tenofovir diphosphate has 
broad-spectrum activity against viral DNA polymerase a, 
polymerase B, and polymerase y, which is the basis for its 
selective toxicity [1]. 

Literature search 

The literature search was performed electronically using 
PubMed database as search engine and the following key 
words were used: “zidovudine children, “lamivudine 
children, “stavudine children”, and “tenofovir disoproxil 
Children”: In addition the book “The Pharmacological Basis 


of the Therapeutics” [1] has been consulted. 


219, which are mutations associated with zidovudine Results 
resistance. Resistance mutations for stavudine analogues 
Zidovudine 


HO 


O 


Zidovudine molecular structure (molecular weight = 267.242 grams/mole) 


Administration of zidovudine to children [2] 
Oral administration of zidovudine to treat HIV infection in 
combination with other antiretroviral drugs 


Administration to children 


Children. Give: 180 mg/m? twice-daily (maximum per dose 
= 300 mg). 
Children with body-weight of 8 to 13 kg. Give: 100 mg 


twice-daily. 
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Children with body-weight of 14 to 20 kg. Give: 100 mg, to 
be taken in the morning and 200 mg to be taken in the 
evening. 

Children with body-weight of 21 to 27 kg. Give: 200 mg 
twice-daily. 

Children with body-weight of 28 to 29 kg. Give: 200 to 250 
mg twice-daily. 

Children with body-weight of 30 kg and above. Give: 200 
to 250 mg twice-daily. 

Oral administration of zidovudine to treat HIV infection in 
combination with other antiretroviral drugs 

Administration to children 

Children with body-weight of 4 to 8 kg. Give: 12 mg/kg 
twice-daily. 

Children with body-weight of 9 to 29 kg. Give: 9 mg/kg 
twice-daily. 

Intravenous infusion of zidovudine to treat HIV infection in 
combination with other antiretroviral drugs in children 
temporarily unable to take zidovudine by mouth 
Administration to children 

Children aged 3 months to 11 year. Give: 60 to 80 mg/m? 4 


times-daily usually for not more than 2 weeks, the dose 


approximating to 9 to 12 mg/kg twice-daily by mouth. 


Children aged 12 to 17 years. Give: 0.8 to 1 mg/kg 6 times- 
daily usually for not more than 2 weeks, the dose 
approximately to 1.2 to 1.5 mg/kg 6 times-daily by mouth. 
Efficacy and safety of zidovudine in infants and children 
Zidovudine was administered orally at a dose of 2 mg/kg 4 
times-daily to infants aged less than 2 weeks and at a dose of 
3 mg/kg 4 times-daily to infants older than 2 weeks. Infants 
were infected by HIV and zidovudine effectively and safe 
treats these infants [3]. Zidovudine was administered orally at 
a dose of 250 mg twice-daily to pregnant women infected by 
HIV, this treatment is well-tolerated, gives improvements in 
CD4, and zidovudine effectively and safe prevents the 
transmission of HIV from the mother to the infant [4]. 
Zidovudine was administered orally at a dose of 180 mg/m? 4 
times-daily to children infected by HIV and this treatment 
effectively and safe treats children [5]. 

Fauchet et al. [6] studied the pharmacokinetics of zidovudine 
in 247 children, aged 6 months to 18 years, infected by HIV. 
Table 1 provides the dosages of zidovudine and table 2 


summarizes the pharmacokinetic parameters of zidovudine. 


Table 1. Recommended dosages of zidovudine according to the Food and Drug Administration and according to the World Health 


Organization, by Fauchet et al. [6]. 


Body-weight (kg) | Dosage form | Dose or dosage regimen* Total daily dose (mg/kg daily) 
Dosages according to World Health Organization 
3 to <6 Syrup 20 — 40 
>6 to <10 Syrup 18 —30 
=10 to <20 Syrup 120 mg 17-24 
>20 to <25 Tablet 150 mg 15-21 
225 Tablet 225 mg? 18 — 23 
Dosages according to Food and Drug Administration 
4 to <9 Syrup 12 mg/kg 24 
=9 to <30 Syrup 9 mg/kg 18 
230 Tablet 300 mg 4°— 20 


“All dosages are given twice-daily. 


>Patients received an oral dose of 300 mg every morning and 150 mg every evening. 


‘For an adult weighing 150 kg. 
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Table 2. Pharmacokinetic parameters of zidovudine which have been obtained in 247 children infected by HIV aged 6 months to 


18 years and weighing 6 to 85 kg. Values are the mean, %relative standard error, and 95% confidence interval, by Fauchet et al. [6]. 


Parameter | Mean | %Relative standard error | 95% Confidence interval 
TBC/F (L/h) | 89.7 71 77-102 

DV (L) 229 12.4 181 —291 

Ke (bh!) 2.27 16.2 1.6-3.1 

Ti2(h) 3.27 74 2.3-4.4 


TBC = total body clearance. F = bioavailability. DV 


distribution volume. Ke = elimination-rate constant. T1/2 
elimination half-life. 

This table shows that the distribution volume of zidovudine 
is larger than the water volume, and zidovudine is slowly 
eliminated as the mean elimination-rate constant and the 
mean elimination half-life are 2.27 h! and 3.27 h, 
respectively. 

Treatment of pregnant women affected by HIV with 
zidovudine combined to other antiretroviral drugs and 
prevention of transmission of HIV from the mother to the 
infant 

Zidovudine, administered orally at a dose of 250 mg twice- 
daily to HIV infected women, reduces the risk of maternal to 
infant transmission of HIV by approximately two thirds [7]. 
Lamivudine and zidovudine effectively prevents the HIV 
transmission form the mother to the infant [8]. Mothers 
received a 200 mg single oral dose of nevirapine intrapartum 
and infants received a single oral dose of 2 mg/kg of 
nevirapine plus 4 mg/kg twice-daily zidovudine for a week. 
This treatment prevents the HIV transmission from the 
mother to the infant [9]. Zidovudine, monotherapy or in 
combination with other antiretroviral agents, remains a first- 


choice therapy for the prevention of HIV transmission from 


Transfer of zidovudine across the human placenta 
Zidovudine was administered orally at a dose of 200 mg 
twice-daily to 26 pregnant women at labour. Zidovudine 
crosses the first trimester human placenta readily and 
zidovudine concentration in cord serum is similar to the 
maternal serum concentration [11]. The transfer of 
zidovudine across human placenta was studied using an in- 
vitro perfusion system with independent maternal and foetal 
circuits and zidovudine concentration rapidly equilibrates 
between the maternal and foetal compartment [12]. These 
results indicate that zidovudine freely crosses the human 
placenta. 

Migration of zidovudine into the breast-milk 

Eighteen lactating women received zidovudine orally at a 
dose of 300 mg twice-daily and the median zidovudine 
concentration in milk is 207 g/ml [13]. Thirty-eight lactating 
women received zidovudine orally at a dose of 300 mg twice- 
daily and the median concentration of zidovudine in the milk 
is 33 ug/ml (range, 5 to 117) at a median time after the dose 
of 4.5 hours (range, 3.5 to 6) [14]. Nine HIV-positive 
lactating women received 3 oral doses of 300 mg of 
zidovudine and the average milk concentration of zidovudine 
is 101 pg/ml (range, 20 to 448) [15]. These results indicate 


that zidovudine migrates into the breast-milk in significant 


the mother to the infant [10]. amounts. 
Lamivudine 
NH>2 
N= 


AJ oH 
O Cy 


Lamivudine molecular structure (molecular weight = 229.26 grams/mole) 
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Administration of lamivudine to children [16] 

Oral administration of lamivudine to treat HIV infection in 
combination with other antiretroviral drugs 

Administration to children 

Children aged 1 to 2 months. Give: 4 mg/kg twice-daily. 
Children aged 3 months to 11 years with body-weight up 
to 14 kg. Give: 4 mg/kg twice-daily (maximum per dose = 
300 mg), alternatively give 8 mg/kg once-daily (maximum 
per dose = 300 mg). 

Children aged 3 months to 11 years with body-weight of 
15 to 20 kg. Give: 4 mg/kg twice-daily (maximum per dose 
= 150 mg), alternatively give 8 mg/kg once-daily (maximum 
per dose = 300 mg), alternatively give 75 mg twice-daily, 
alternatively give 150 mg once-daily. 

Children aged 3 months to 11 years with body-weight of 
21 to 29 kg. Give: 4 mg/kg twice-daily (maximum per dose 
= 150 mg), alternatively give 8 mg/kg once-daily (maximum 
per dose = 300 mg), alternatively give 75 mg daily, the dose 
should be taken in the evening, alternatively give 225 mg 
once-daily. 

Children aged 3 months to 11 years with body-weight of 
30 kg and above. Give: 4 mg/kg twice-daily (maximum per 
dose = 150 mg), alternatively give 8 mg/kg once-daily 
(maximum per dose = 300 mg), alternatively give 150 mg 
twice-daily, alternatively give 300 mg once-daily. 

Children aged 12 to 17 years. Give: 150 mg twice-daily, 
alternatively give 300 mg once-daily. 

Oral administration of lamivudine to treat HIV infection in 
combination with other antiretroviral drugs 

Administration to children 

Children aged 1 to 2 months. Give: 4 mg/kg twice-daily. 
Children aged 3 months to 11 years with a body-weight 
up to 14 kg. Give: 4 mg/kg twice-daily, alternatively give 8 
mg/kg once-daily. 

Children aged 3 months to 11 years with a body-weight of 
15 to 20 kg. Give: 4 mg/kg twice-daily (maximum per dose 
= 150 mg), alternatively give 8 mg/kg once-daily (maximum 
per dose = 300 mg), alternatively give 75 mg twice-daily, 
alternatively give 150 mg once-daily. 

Children aged 3 months to 11 years with a body-weight of 
21 to 29 kg. Give: 4 mg/kg twice-daily (maximum per dose 


= 150 mg), alternatively give 8 mg/kg once-daily (maximum 


per dose = 300 mg), alternatively give 75 mg daily, the dose 


should be taken in the morning and 150 mg should be taken 
in the evening, alternatively give 225 mg once-daily. 
Children aged 3 months to 11 years with a body-weight of 
30 kg and above. Give: 4 mg/kg twice-daily (maximum per 
dose = 150 mg), alternatively give 8 mg/kg once-daily 
(maximum per dose = 300), alternatively give 150 mg twice- 
daily, alternatively give 300 mg once-daily. 

Children aged 12 to 17 years. Give: 150 mg twice-daily, 
alternatively give 300 mg once-daily. 

Oral administration of lamivudine to treat hepatitis B 
infection either with compensated liver disease (with 
evidence of viral replication and histology of active liver 
inflammation or fibrosis) when first-line treatment cannot be 
used, or (in combination with another antiretroviral drug 
without cross-resistance to lamivudine) with decompensated 
liver disease 

Administration to children 

Children aged 2 to 11 years. Give: 3 mg/kg once-daily 
(maximum per dose = 100 mg), children receiving 
lamivudine for concomitant HIV infection should continue to 
receive lamivudine in a dose appropriate for HIV infection. 
Children aged 12 to 17 years. Give: 100 mg once-daily, 
children receiving lamivudine for concomitant HIV infection 
should continue to receive lamivudine in a dose appropriate 
for HIV infection. 

Efficacy and safety of lamivudine in infants and children 
Lamivudine, administered orally at a dose of 150 mg twice- 
daily to pregnant women at delivery, effectively and safe 
prevents the transmission of HIV type | from the mother to 
the infant [17]. Lamivudine, administered orally at a dose of 
4 mg/kg twice-daily, effectively and safe treats infants 
infected by hepatitis B virus [18]. Lamivudine was 
administered orally at a dose of 3 mg/kg daily to children 
infected by the hepatitis B virus and lamivudine effectively 
and safety treats children infected by chronic hepatitis B virus 
[19]. Lamivudine, administered orally at a dose of 4 mg/kg 
twice-daily, effectively and safe treats children infected by 
HIV [20]. 

Pharmacokinetics of lamivudine in infants 

Tremoulet et al. [21]. studied the pharmacokinetics of 


lamivudine in 99 term infants with HIV disease and 
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lamivudine was administered orally at a dose of 2 mg/kg 


twice-daily for the first 4 to 6 weeks of life and at a dose of 4 


mg/kg twice-daily thereafter. Table 3 summarizes the 


pharmacokinetic parameters of lamivudine. 


Table 3. Pharmacokinetic parameters of lamivudine in HIV-exposed and infected infants and children. Values are the median and 


(interquartile range), by Tremoulet et al. [21]. 


Pharmacokinetic parameter (95% Confidence interval) 

Age group (sample size) | Oral dose TBC/F DV/F Ti (h) AUCo.-12h 

Twice-daily (L/h/kg) (L/kg) (ug*h/ml) 
3 — 28 days 2 mg/kg 0.37 (0.25-0.48) | 3.12 (2.29-3.96) | 6.2 (4.6-7.8) | 6.0 (4.0-8.0) 

(N = 40) 

1 day (N = 16) 2 mg/kg 0.19 (014-0.26) NA 6.2 (5.3-8.0) | 9.8 (7.6-14.1) 
7 day (N = 16) 2 mg/kg 0.32 (0.26-0.40) NA 7.9 (7.0-9.0) | 6.3 (5.0-7.8) 
29 days — 3 years (N = 59) 4 mg/kg 0.66 (0.46-0.86) | 3.44 (2.53-4.35) | 3.8 (2.8-4.8) | 6.8 (3.9-9.7) 


TBC = total body clearance. F = bioavailability. DV = 
distribution volume. Tj/2 = elimination half-life. AUC = area 
under the concentration-time curve. NA = not applicable. 
This table shows that the median total body clearance is 
higher in the 4" age group than in the other age groups, the 
distribution volume is larger than the water volume, the 
median elimination half-life is shorter in the 4" age group 
than in the other age groups, and the median area under the 
concentration-time curve is similar in the 4 age groups. In 
addition, there is a remarkable interindividual variability in 
the pharmacokinetic parameters and this variability is 
accounted by the wide variation in infant age and disease. 
Treatment of pregnant women and children infected by 
hepatitis B virus with lamivudine and prevention of 
transmission of hepatitis B virus from the mother to the 
infant 

Lamivudine, administered orally at a dose of 4 mg/kg twice- 
daily, effectively treats chronic hepatitis B virus in pregnant 
women and prevents the transmission of hepatitis B virus 
from the mother to infant [22]. Lamivudine, administered 
orally at a dose of 300 mg once-daily, prevents the 
transmission of hepatitis B virus from the mother to the infant 
[23]. Lamivudine, administered orally at a dose of 4 mg/kg 
twice-daily to pregnant women, interrupts the transmission of 
hepatitis B virus from the mother to the infant [24]. 
Lamivudine, administered orally at a dose of 4 mg/kg twice- 


daily to 45 children infected by chronic hepatitis B virus, 


effectively treats children infected by chronic hepatitis B 
virus [25]. Ninety children received lamivudine at a dose of 1 
to 20 mg/kg daily, the children were infected by HIV, and 
lamivudine is well-tolerated and exhibits virological activity 
in these children [26]. 

Transfer of lamivudine across the human placenta 
Lamivudine was administered orally at a dose of 150 mg to 
57 pregnant women at delivery. Lamivudine median maternal 
and fetal plasma concentrations are 302 and 240 ng/ml, 
respectively. Individual maternal and fetal concentrations are 
strongly correlated (r? = 0.36; P-value < 10“), the median 
ratio is about 1, and lamivudine crosses the placenta by 
simple diffusion [27]. These results indicate that lamivudine 
is freely transferred from the mother to the foetus. 
Migration of lamivudine into the breast-milk 

Lamivudine was administered orally at a dose of 300 mg 
twice-daily to 10 lactating women. The average milk 
concentration of lamivudine is 1.2 ug/ml (range, < 5 to 6.1) 
[28]. Lamivudine was administered for 3 days postpartum 
and the average milk concentration of lamivudine in milk is 
< 20 ug/ml [29]. Fifty-eight lactating women received 
lamivudine orally at a dose of 150 mg twice-daily and the 
median lamivudine concentration in milk is 1.2 ug/ml [30]. 
These results indicate that lamivudine poorly migrates into 


the breast-milk. 


www.acquirepublications.org/JCTRE 


Journal of Clinical Trials and Research Ethics 


Stavudine 
O 
H3C 
: NH 
HO 
N O 


Stavudine molecular structure (molecular weight = 224.213 grams/mole) 


Administration of stavudine to children [31] 

Oral administration of stavudine to treat HIV infection in 
combination with other antiretroviral drugs when no suitable 
alternative is available and prescribed for shortest period 
possible 

Administration to children 

Children with body-weight up to 30 kg. Give: 1 mg/kg 
twice-daily, the dose should be taken preferable | hour before 
food. 


Children with body-weight of 60 kg and above. Give: 40 
mg twice-daily, the dose should be taken preferable 1 hour 
before food. 

Pharmacokinetics of stavudine in infants 

Wade et al. [32] studied the pharmacokinetics of stavudine in 
10 infants infected by HIV aged 1 week and in 10 infants 
infected by HIV aged 6 weeks. Stavudine was administered 
orally at a dose of 1 mg/kg once-daily. Infants had a median 
body-weight of 3,167 grams (range, 2,200 to 3,915) and had 


a median gestational age of 38 (range, 35 to 40). 


Table 4. Pharmacokinetic parameters of stavudine which have been obtained in HIV infected infants who received a single oral 


dose of 1 mg/kg stavudine and infants were aged | and 6 weeks. Values are the mean+SD and the (95% confidence interval) by 


Wade et al. [32]. 


Mean+SD Difference between weeks 1 and 6, mean+SD | P-value * 
Parameter Week 1 (N= 10) | Week 6 (N = 10) (95% CI) 

AUCo-« (ug*min/ml) 187+46.3 148428.2 -39.1458.4 (-80.9 — 2.7) 0.064 

TBC/F (ml/min) 17.5+4.1 30.0+5.2 12.5+5.9 (8.3 — 16.8) 0.0001° 
TBC/F (ml/min/kg) 5.6+1.2 6.8+1.0 1.2+1.7 (0.01 — 2.4) 0.049° 
TBC/F (ml/min/m?) 87.44+19.0 122416.9 34.54+26.4 (15.6 — 53.4) 0.03° 
Ti2 (min) 135+26.5 91.6+25.7 -43.3469.8 (-71.8 - 14.8) 0.007° 
Peak conc. (ng/ml) 5864189 7064159 1204217 (-35.7 — 275) 0.115 
Tmax (min) 145+71.6 105+30.0 -39.34+58.4 (-81.0 — 2.4) 0.062 
DV/F (L) 5.2+1.5 6.8+1.2 0.61+41.44 (-0.41 — 1.64) 0.209 
DV/F (L/kg) 1.6+0.5 1.3+0.3 -0.33+0.47 (-0.67 — 0.01) 0.057 


AUC = area under the concentration-tine curve. T 12 = elimination half-life. Tmax = time to reach the peak concertation. DV = distribution 


volume. F = bioavailability. TBC = total body clearance. * Student t test for unpaired data. ° P-value < 0.05. 


This table shows that stavudine is rapidly eliminated and the 
distribution volume is similar to the water volume. The total 
body clearance of stavudine is higher in older than in younger 


infants consequently the elimination half-life is shorter in 


older than younger infants. In addition, there is a remarkable 
interindividual variability in the pharmacokinetic parameters 
and this variability is accounted by a wide variation of infant 


age and disease. 
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Migration of stavudine into the breast-milk 


Stavudine was administered orally at a dose of 30 mg once- 


daily to 52 lactating women and the median concentration of 


stavudine in milk is 151 ug/ml [33]. These results indicate 


that stavudine migrates into the breast-milk in significant 


amounts. 


Tenofovir disoproxil 
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Tenofovir disoproxil fumarate molecular structure (molecular weight = 635.5159 grams/mole) 


Administration of tenofovir disoproxil to children [34] 
Oral administration of tenofovir disoproxil to treat HIV 
infection in combination with other antiretroviral drugs when 
the first-line nucleoside reverse transcriptase inhibitors 
cannot be used because of resistance or contra-indications 
Administration to children 

Children aged 2 to 17 years. Give: 6.5 mg/kg once-daily 
(maximum per dose = 245 mg). 

Children aged 6 to 17 years with body-weight of 17 to 21 
kg. Give: 123 mg once-daily. 

Children aged 6 to 17 years with body-weight of 22 to 27 
kg. Give: 163 mg once-daily. 

Children aged 6 to 17 years with body-weight of 28 to 34 
kg. Give: 204 mg once-daily. 

Children aged 6 to 17 years with body-weight of 35 kg and 


above. Give: 245 mg once-daily. 


Oral administration of tenofovir disoproxil to treat chronic 
hepatitis B infection with compensated liver disease (with 
evidence of viral replication, and histology of active liver 
inflammation or fibrosis) 

Administration to children 

Children aged 12 to 17 years with body-weight of 35 kg 
and above. Give: 245 mg once-daily. 

Pharmacokinetics of tenofovir disoproxil fumarate in 
infants 

Flynn et al. [35] studied the pharmacokinetics of tenofovir 
disoproxil fumarate in 25 infants infected by HIV-1. A single 
oral dose of 600 mg of tenofovir disoproxil fumarate was 
administered to 10 infants and a single oral dose of tenofovir 


disoproxil fumarate of 900 mg was administered to 15 infants. 
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Table 5. Pharmacokinetic parameters of tenofovir disoproxil fumarate which have been obtained in all infants who were infected 


by HIV-1. Values are the median and (range) by Flynn et al. [35]. 


Parameter 


Value 


AUCo.. (ng*h/ml) 


1,841 (883 — 7,931) 


Peak concentration (ng/ml) 


101 (40 — 621) 


Tmax (h) 


4.0 (3.8 — 23.8) 


Elimination half-life (h) 


16.9 (8.5 — 27.0) 


Serum concentration at 24 hours (ng/ml) 


46.0 (17.0 — 120) 


Serum concentration at 36 hours (ng/ml) 


30.0 (15.0 — 78.0) 


AUC = area under the concentration-time curve. Tmax = time to reach the peak concentration. 


This table shows that tenofovir disoproxil fumarate is slowly 
absorbed as the median time to react the peak concentration 
is 4.0 hours and tenofovir disoproxil fumarate is slowly 
eliminated as the median elimination half-life is 16.9 hours. 
In addition, there is a remarkable interindividual variability in 
the pharmacokinetic parameters and this variability is 
accounted by a wide variation in infant age and disease. 
Treatment of pregnant women infected by the hepatitis B 
virus with tenofovir disoproxil fumarate and prevention 
of transmission of hepatitis B virus from the mother to the 
infant 

Tenofovir disoproxil fumarate significantly reduces the rate 
of transmission of hepatitis B virus from the mother to the 
infant [36]. In pregnant women who have high hepatitis B 
virus DNA titers, tenofovir disoproxil fumarate reduces the 
transmission of hepatitis B virus from mother to the infant 
[37]. Treatment with tenofovir disoproxil fumarate initiated 
at 24 weeks of gestation effectively prevents the transmission 
of hepatitis B virus from the mother to the infant [38]. 
Tenofovir disoproxil fumarate effectively and safe prevents 
the transmission of hepatitis B virus from the mother to the 
infant [39]. Tenofovir disoproxil fumarate therapy during the 
second or third trimester of pregnancy reduces the perinatal 
transmission of hepatitis B virus from the mother to the infant 
[40]. 

Transfer of tenofovir across the human placenta 
Tenofovir 1% vaginal gel was applied to the vagina 
preoperatively to 16 women undergoing Caesar section and 
the peak concentration of tenofovir is 4.3 and 1.9 ng/ml in the 


maternal serum and in the cord vein serum, respectively, thus 


tenofovir is poorly transferred across the human placenta 
[41]. 

Migration of tenofovir disoproxil fumarate into the 
breast-milk 

Five lactating women received tenofovir disoproxil fumarate 
orally at a dose of 300 mg once-daily and the median peak 
and trough concentration of tenofovir disoproxil fumarate in 
the milk is 14.1 and 6.8 ug/ml, respectively [42]. Twenty-five 
lactating women received a single oral dose of 600 or 900 mg 
of tenofovir disoproxil fumarate and tenofovir disoproxil 
fumarate concentration in the milk ranges from 6.3 to 17.8 
ug/ml [43]. Fifty lactating women received a single oral dose 
of 300 mg of tenofovir disoproxil fumarate and the median 
peak and trough concentrations of tenofovir disoproxil 
fumarate are 3.2 and 3.3 ug/ml, respectively [44]. Forty-eight 
lactating women received a single oral dose of tenofovir 
disoproxil fumarate of 300 mg and the median concentration 
of tenofovir disoproxil fumarate is 5.98 ug/ml at a median 
time of 4 hours [45]. These results indicate that tenofovir 


disoproxil fumarate poorly migrates into the breast-milk. 


Discussion 

The antiretroviral agents used in paediatric patients are: 
zidovudine, lamivudine, stavudine, and tenofovir disoproxil. 
Zidovudine, lamivudine, and tenofovir disoproxil have been 
extensively studied in children whereas little information of 
stavudine is available which consists in pharmacokinetics and 
in migration into the breast-milk. The dosing of zidovudine, 
lamivudine, stavudine, and tenofovir disoproxil has been 


reviewed. Zidovudine has been found efficacy and safe in 


www.acquirepublications.org/JCTRE 


Journal of Clinical Trials and Research Ethics 


infants and children [3-5], the pharmacokinetics of 
zidovudine have been studied in children and the elimination 
half-life of zidovudine is 3.27 hours [6]. Zidovudine treats 
pregnant women affected by HIV and prevents the 
transmission of HIV from the mother to the infant [7-10], is 
freely transferred across the human placenta [11, 12], and 
migrates into the breast-milk in significant amounts [13-15]. 
Lamivudine has been found efficacy and safe in infants and 
children [17-20], the pharmacokinetics of lamivudine have 
been studied in infants and children and the elimination half- 
life of lamivudine ranges from 3.8 to 7.9 hours being longer 
in infants than in children [21]. Lamivudine treats pregnant 
women affected by the hepatitis B virus, prevents the 
transmission of hepatitis B virus from the mother to the infant 
[22-26], is freely transferred across the human placenta [27], 
and poorly migrates into the breast-milk [28-30]. The 
pharmacokinetics of stavudine have been studied in infants 
aged 1 week and in infants aged 6 weeks and the elimination 
half-life of stavudine is 135 and 92.6 min being longer in the 
younger than older infants [32] and stavudine migrates into 
the breast-milk in significant amounts [33]. The 
pharmacokinetics of tenofovir disoproxil fumarate have been 
studied in infants and the elimination half-life of tenofovir 
disoproxil fumarate is 16.9 hours [35]. Tenofovir disoproxil 
fumarate treats women infected by hepatitis B virus and 
prevents the transmission of hepatitis B virus from the mother 
to the infant [36-40]. Tenofovir is poorly transferred across 
the human placenta [41] and tenofovir disoproxil fumarate 
poorly migrates into the breast-milk [42-45]. 

In conclusion, the antiretroviral used in paediatric patients 
are: zidovudine, lamivudine, stavudine, and tenofovir 
disoproxil. Zidovudine and lamivudine have been found 
efficacy and safe in infants and_ children. The 
pharmacokinetics of zidovudine have been studied in children 
and the pharmacokinetics of lamivudine, stavudine, and 
tenofovir disoproxil fumarate have been studied in infants. 
Zidovudine and lamivudine are freely transferred across the 
human placenta whereas and tenofovir is poorly transferred 
across the human placenta. Zidovudine and stavudine migrate 
into the breast-milk in significant amounts whereas 
lamivudine and tenofovir disoproxil fumarate poorly 


migrates into the breast-milk. The aim of this study is to 


review the clinical pharmacology of zidovudine, lamivudine, 


stavudine, and tenofovir disoproxil in infants and children. 
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